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NEUTROSOPHIC SOFT FILTERS 


NAIME DEMIRTAS 


ABSTRACT. In this paper, the concept of neutrosophic soft filter and its 
basic properties are introduced. Later, we set up a neutrosophic soft topol- 
ogy with the help of a neutrosophic soft filter. We also give the notions 
of the greatest lower bound and the least upper bound of the family of 
neutrosophic soft filters, neutrosophic soft filter subbase and neutrosophic 
soft filter base and explore some basic properties of them. 


1. INTRODUCTION 


We can not solve the problems by using mathematical tools generally in the 
social life since in mathematics, the concepts are precise and not subjective. To 
deal with this problem, researchers proposed several methods such as fuzzy set 
theory [12], rough set theory [7] and soft set theory [6]. Theories of fuzzy sets 
and rough sets can be considered as tools for dealing with vagueness but both 
of these theories have their own difficulties. The reason for these difficulties is, 
possibly, the inadequacy of the parametrization tool of the theory as mentioned 
by Molodtsov [6] in 1999. Molodtsov initiated a novel concept of soft set 
theory which is a completely new approach for modeling uncertainities and 
succesfully applied it into several directions such as smoothness of functions, 
game theory, Riemann Integration, theory of measurement , and so on. The 
fundamental concepts of neutrosophic set were introduced by Smarandache 
[10]. This theory is a generalization of classical sets, fuzzy set theory [12], 
intuitionistic fuzzy set theory [1], etc. Later some researchers [8,9] studied 
basic concepts and properties of neutrosophic sets.The notion of neutrosophic 
soft sets was first defined by Maji [5] and later, Deli and Broumi [3] modified 
it. Bera [2] introduced the concept of neutrosophic soft topological spaces. 
Also, neutrosophic soft point concept and neutrosophic soft T;-spaces were 
presented by Gtiniiuz Aras et al. [4]. 

The main purpose of this paper is to introduce neutrosophic soft filters. 
Later we study some basic properties of neutrosophic soft filters and set up a 
neutrosophic soft topology with the help of a neutrosophic soft filter. Some 
new notions in neutrosophic soft filters such as the greatest lower bound and 
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the least upper bound of the family of neutrosophic soft filters, neutrosophic 
soft filter subbase and neutrosophic soft filter base were introduced. Also, we 
give some basic porperties of these concepts. 


2. INTRODUCTION 


We can not solve the problems by using mathematical tools generally in the 
social life since in mathematics, the concepts are precise and not subjective. To 
deal with this problem, researchers proposed several methods such as fuzzy set 
theory [12], rough set theory [7] and soft set theory [6]. Theories of fuzzy sets 
and rough sets can be considered as tools for dealing with vagueness but both 
of these theories have their own difficulties. The reason for these difficulties is, 
possibly, the inadequacy of the parametrization tool of the theory as mentioned 
by Molodtsov [6] in 1999. Molodtsov initiated a novel concept of soft set 
theory which is a completely new approach for modeling uncertainities and 
succesfully applied it into several directions such as smoothness of functions, 
game theory, Riemann Integration, theory of measurement , and so on. The 
fundamental concepts of neutrosophic set were introduced by Smarandache 
[10]. This theory is a generalization of classical sets, fuzzy set theory [12], 
intuitionistic fuzzy set theory [1], etc. Later some researchers [8,9] studied 
basic concepts and properties of neutrosophic sets. The notion of neutrosophic 
soft sets was first defined by Maji [5] and later, Deli and Broumi [3] modified 
it. Bera [2] introduced the concept of neutrosophic soft topological spaces. 
Also, neutrosophic soft point concept and neutrosophic soft T;-spaces were 
presented by Gtiniiuz Aras et al. [4]. 

The main purpose of this paper is to introduce neutrosophic soft filters. 
Later we study some basic properties of neutrosophic soft filters and set up a 
neutrosophic soft topology with the help of a neutrosophic soft filter. Some 
new notions in neutrosophic soft filters such as the greatest lower bound and 
the least upper bound of the family of neutrosophic soft filters, neutrosophic 
soft filter subbase and neutrosophic soft filter base were introduced. Also, we 
give some basic porperties of these concepts. 


3. PRELIMINARIES 


In this section, we present the basic definitions and results of neutrosophic 
soft sets and neutrosophic soft topological spaces that we require in the next 
sections. 


Definition 1. [3] Let X be an initial universe set and E be a set of parameters. 
Let P(X) denote the set of all neutrosophic sets of X. Then a neutrosophic 


soft set (F', E) over X is a set defined by a set value function F’ representing 
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a mapping F:E — P(X), where F is called the approximate function of the 


neutrosophic soft set (/,£). In other words, the neutrosophic soft set is a 
parameterized family of some elements of the set P(X) and therefore it can 
be written as a set of ordered pairs. 


(FB) = {(« (2.75 T~ Be (2), Tay (2) Fay (®)) oe x) :e€ } ; 

here T~ , In rape 
where Se) (a) Fle) (a) Fe) 
membership, indeterminacy-membership and falsity-membership function of 


(x) € [0,1] are respectively called the truth- 


F(e). Since the supremum of each T, I, F is 1, the inequality 0 < a M2) + 
e 


Fre) («) + Fe) < 3 is obvious. 


~ 


Definition 2. [2] Let (Ff, E) be a neutrosophic soft set the universe set X. 
The complementof (F’, £) is denoted by (F’, £)° and is defined by: 


(F, E)° = {(« (2. Fiy 1— Tg @)T 2) 22 e x) :e€ B} 


~ 


It is obvious that Ga = (F,E). 


Definition 3. [5] Let (F, FE) and (G, E) be two neutrosophic soft sets over 


the universe set X. (F, E) is said to be a neutrosophic soft subset of (G, E) 


if Tz (0) < Ts (2), Tp o(2) S Iq (@)> Fu, (@) > Fa, .(@), Ve € E, 


Va € X. It is denoted by (F, E) ‘S (G, E). (F, E) is said to be neutrosophic 
soft equal to (G, EF) if (F’, E) is a neutrosophic soft subset of (G, E) and (G, E) 
is a neutrosophic soft subset of (F', E). It is denoted by (F’, E) = (G, E). 


Definition 4. [4] Let (Fi, FE) and (Fo, E) be two neutrosophic soft sets over 


the universe set X. Then their union is denoted by (Fi, E)U (Fy, B= (Fy, E) 
and is defined by: 


(Fy, EB) = {(« s (2. Ty Fxg) Figg)) 12 x) ec sh, 


where 
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max {Tio (x), T~ ©) ()} : 


Iw = bes Ex 

Keo) = mx{Ty tz} 
S — i Fw Fw 

Fe ey) min { Pe (x), fe (x) 


Definition 5. [4] Let (F,, £) and (F2, E) be two neutrosophic soft sets over 
the universe set X. Then their intersection is denoted by (Fi, £) N (£2, £) = 
(F3, E) and is defined by: 


B E)= T~ I~ es sae rs 
(F3, E) {(c (« Fe) FR x) -_ - } 


where 
T~ = T~ Tx 
aot) = ming Ts eT a oh, 
ae Via Ti | 
Fw = Fw Faw 
Rye) max { Fe) Fe)! )} 
Definition 6. [4] A neutrosophic soft set (F , £) over the universe set X is said 


to be a null neutrosophic soft set if Te a y=; I~ 
Ve € E, Vx € X. It is denoted by dee. 


= 0, Fe =1; 
o(@) =O Fa (2) = 


Definition 7. [4] A neutrosophic soft set (F , E£) over the universe set X is 
said to be an absolute neutrosophic soft set if 7 (2) = hh Ie (2) = 
€ € 
ae (2) = 0; Ve € FE, Va € X. It is denoted by 1(x,z). 
e 
Clearly, Ox, 8) = 1(x,E) and ix p) = O(x,E): 


Definition 8. [4] Let NSS(X, EF) be the family of all neutrosophic soft sets 
over the universe set X and tT C NSS(X, FE). Then 7 is said to be a neutro- 
sophic soft topology on X if: 


1. O(x,~) and 1x ~) belong to 7, 

2. the union of any number of neutrosophic soft sets in 7 belongs to 7, 

3. the intersection of a finite number of neutrosophic soft sets in 7 belongs 
to T. 
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Then (X,7, £) is said to be a neutrosophic soft topological space over X. 
Each member of T is said to be a neutrosophic soft open set. A neutrosophic 


soft set (F, E) is called a neutrosophic soft closed set iff its complement (F, E\ 
is a neutrosophic soft open set. 


Definition 9. [4] Let NSS(X, EF) be the family of all neutrosophic soft sets 
over the universe set X. Then neutrosophic soft set Ua Bo is called a neu- 
trosophic soft point, for every x € X,0<a,6,7 <1, e € E and is defined as 
follows: 


e (e')\(y) = (ay, 7) ife =eand y= 2, 

(a,8,7) y (0,0,1): afe Ae ory x. 
Definition 10. [4] Let (F , E) be a neutrosophic soft set over the universe set 
X. We say that Ua 6:5 (Ff, E) read as belonging to the neutrosophic soft 


set (F', E) whenever a < Le (a); Bx ae (x) and Ee (x) < +. 


Definition 11. [4] Let (X,7, £) be a neutrosophic soft topological space over 
X. A neutrosophic soft set (F , E) in (X,7,£) is called a neutrosophic soft 
neighborhood of the neutrosophic soft point xy SBOE (F , E), if there exists a 
neutrosophic soft open set (G, E) such that (a,8,7) E (G, E)C (F, E). 

Theorem 1. /4/ Let (X,7T, FE) be a neutrosophic soft topological space and 
(F, E) be a neutrosophic soft set over X. Then (F, E) is a neutrosophic 


soft open set if and only if (F,E) is a neutrosophic soft neighborhood of its 
neutrosophic soft points. 


The neighborhood system of a neutrosophic soft point xi, aoe) denoted by 
U(2(q B yy =), is the family of all its neighborhoods. 


Theorem 2. [4] The neighborhood system U(2(, ¢ 4.) at t(4 gy) m a neu- 
trosophic soft topological space (X,T,F) has the following properties: 


iL) f(F, Eye U(2%, By)? E), then 1 Ta,8.9) € (F, E), 

2) If (F, EB) € U(a%, 4), B) and (F, EB) C (H #) then (H, E) € U(#6,4.),B); 
3) i (F, E), (G,E) €U(#%, 4), E) then (F,E) (GE) € U(eé, 4), B), 
4) 1 (G, E) € U(#%, 5.) B) such 
E). 


(a,8,7)? 
(F, Eye U(2%, By)? F) then there exists a 


If (F 
that (G,E E)€eUuly fat prop» E) for each Yoo! iy) © (G, 
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Definition 12. Let (X,7,E) be a neutrosophic soft topological space and 
G(ea By)? E) be a family of some neutrosophic soft neighborhoods of neutro- 


sophic soft point xy If, for each neutrosophic soft neighborhood (G, E) 


a,B,7)" 
of x, , there exists a (H, FE) €G(27 , £) such that 2 €(H,E)¢ 


(Bs) (a,8,7) (a,8,7) 
(G,E), then we say that G(ea ay) =) is a neutrosophic soft neighborhood 
base at a 8,7)" 


Theorem 3. Jf for each neutrosophic soft point a,b yy) there corresponds 
a family U(2%0,8,9) ©) such that the properties 1) - 4) in Theorem 18 are 
satisfied, then there is a unique T neutrosophic soft topological structure over 
xX such that for each LaByy)? U(2(o,6,7)> =) is the family of T-neutrosophic 
soft neighborhoods of Ua By)" 


Proof. Lett = 4 (G,E) € NSS(X,E): 20, 4) € (G,E) => (G,E) € Uae, gy, By}. 


It is clear that, 7 is a neutrosophic soft topology over X. The family 7 

certainly satisfies axioms 2. and 3. in Definition 8: for 3., this follows im- 

mediately from 2) in Theorem 13 and for 2., from 3) in Theorem 13. The 

axiom 1. in Definition 8 is a result of 2) and 3) in Theorem 13. It remains 
e 


to show that, in the neutrosophic soft topology defined by 7, U(x 8,9)? E) 


, ; . S 
is the set of 7-neutrosophic soft neighborhoods of (a8) for each Ta)" 


follows from 2) in Theorem 13 that every r-neutrosophic soft neighborhood 
of (43,7) belongs to U (28,7) E). Conversely, let (G,, E) be a neutrosophic 


e 


soft set belonging to U (20,69) ©) and let (Gs. E) be the neutrosophic soft set 


tA 


of neutrosophic soft points Yat.B'y") sues that Cut) E U (ue gry 2): If 
we can show that 7(, 4) € (Go, F), (Go, E) © (Gi, F) and (Go, E) € 7, 
then the proof will be complete. Since for every neutrosophic soft point 


fe 


Ya Bry) © (G2, F) belongs to (G,,) by reason of 1) in Theorem 13 and 
the hypothesis (G1, E) € U (year prt) 2)» we obtain (Gs, E) s (Gi, B). Since 
(Gi, E) € U(2%,6,9) =) and (Gs, E) ‘a (Gi, B), we have x (Go, E). It 
zs E) for each 


o 


a,B,7) . 


/ 
a! ,B’,y')? 
/ 


Ya',aty’) © (Go, B). If Yet Bly! € (Go, E) then by 4) in Theorem 13 there 
2. E (G3, E) we 


is a neutrosophic soft set (G3, E) such that for each 2°” 
have (G1, E) € U (zea, gyn) E). Since (Gi, E) € U (26a, guy) £) means that 


= 


o 


remains to show that (Go, E) € 7, ie. that (Go, E) €Uly 


oan 


(a8!) 
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aa any) © (Go, E), it follows that (G3, E) Cc (Go, E) and therefore, by 2) in 


Theorem 13, that (Go, E) € U (yey gl yy E). 


4. NEUTROSOPHIC SOFT FILTERS 


Definition 13. Let 8 C NS'S(X, E), then ¥ is called a neutrosophic soft filter 
on X if § satisfies the following properties: 


(Ni) Ox.) ¢ Me 7 : 
(No) V(F,E), (GE) €X => (F,E)N(G,E) eX, 
(N3) V(F, E) EX and (F,E) C (G,E) => (G,B) eR. 


Remark 1. It follows from (N,) and (Nz) that every finite intersections of 
neutrosophic soft sets of 8 are not 0(x,z). 


Proposition 1. The condition (2) is equivalent to the following two condi- 
tions: 


(Noq) The intersection of two members of § belongs to XN. 
(Nop) 1(x,z) belongs to X. 


Example 1. The family 8 = {1x,z)} is a neutrosophic soft filter over X. 


Theorem 4. Let 0(x,2) # (F, E) € NSS(X, FE). Then the family Ne ae 


{(G.e) » (Fy) GS (G, E) Ee NSS(X, By is a neutrosophic soft filter over X. 
Proof. Since 1(x,~) € & and O(x,z) ¢ &, 9 A 8 # NSS(X,E). Suppose 
(Hy, E), (Ho,E) € &, then (F,E) © (A,B), (F,E) © (Ho,E). Thus 


oT dds Hayy (2) S min [7 tg 2} 


and Py) = max | Fg (oe 


T~ (x) < min {Ty 
F(e) Ay F(e) 


~ ()} for all x € X. So (F, E) Cc 
Hy(e) H2(e) 


(H, E) M (Ho, E) and hence (Hy, E) (Ho, E) . 


Theorem 5. Let (X,7,E) be a neutrosophic soft topological space over X. 
The neighborhood system U(r By)? E) is a neutrosophic soft filter for every 
neutrosophic soft point Veo,B,y)" Also, it is called neutrosophic soft neighbor- 
hoods filter of the neutrosophic soft point Va,8,7)" 

Proof. (%1) By 1) in Theorem 13, since Liab.) © (G, E), we obtain 0x.) ¢ 


U (26a a)? E). 
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(N2) This is clearly seen by 3) in Theorem 13. 
(X3) This is clearly seen by 2) in Theorem 13. 


Now, we set up a neutrosophic soft topology with the help of a neutrosophic 
soft filter. 


Theorem 6. If, for every xy, ys there exists a neutrosophic soft filter X(a¢ a,B, A oe 


a,B,y 
U(®a,8.7)° E) which satisfies the following two properties, then there exists a 
unique neutrosophic soft topology tT such that N(x La,p,y)) consists of the T- 


neutrosophic soft neighborhoods of the neutrosophic soft point a By)" 


(1) Every neutrosophic soft set in the neutrosophic soft filter N(aiq Bw) 
contains the neutrosophic soft point Le By)? 


(2) For every (G, E) € X(«#* Le )) there exists a Gs E) € N(2¢ ) such 
»). 


B,Y *(a,8,7) 


that for every ey Bry) © (H, E), (G, E) €N(y? Ybor eed 


Proof. Since the axioms (X1), (N2), (&3), (1) and (2) are equivalent to the 
neighborhood axioms 1) — 4), by Theorem 15, there exists a neutrosophic 
soft topology 7 such that N(x, 4c Bi ) consists of the 7-neutrosophic soft neigh- 
borhoods of the neutrosophic soft point x, 


a,B,y)" 
Example 2. Let (X,7,E) be a neutrosophic soft topological space and Ua Ba) 
be a neutrosophic soft point over X. Since (G,£) cannot be an element of 
G(2(o,6,) Z) for every (H, EF) €G(r(, 6.) #) and (H, E) C (G, E), then the 
neutrosophic soft neighborhood base G(r(q By)? E) is not a neutrosophic soft 
filter over X. 


5. COMPARISON OF NEUTROSOPHIC SOFT FILTERS 


Definition 14. Let 8; and XN» be neutrosophic soft filters over _X. If Xi C No, 
then Ng is said to be finer that N, or Xy coarser than No. 


If also Ny # No, then No is strictly finer than NX; or X, is strictly coarser 
than No. If either N; C Xo or Ne C Ny, then Ny is comparable with No. 


Theorem 7. Let (X;)icr be a family of neutrosophic soft filters over X. Then 
R= Oi is a neutrosophic soft filter over X. 
ve 


In fact & is the greatest lower bound of the family (X;)ier-. 


Proof. (1) Since 0(x,2) ¢ Ni for each 7 € J, then 0(x,~) does not belong to 
N= AN. 
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(No) Let (F,E), (G,E) eX = Ni. Then (F,E), (G,E) €X; for each 
ve 


i € TI. Since (F, E)n(G, E) € X; for each 7 € I, so we obtain (F, E)n(G, E) E 
R= ON: 
te 


(N3) Let (F,E) @X= Oi and (F,E) C (G,E). Since (F,E) € X; for 
ve 


each i € I and (F, E) ‘s (G, E), we get (G, E) € &; for each i € I. Hence 
(G,E) EX= NN. 
tel 


Now, we investigate the least upper bound of the family of neutrosophic 
soft filters over X. 


Theorem 8. Let S C NSS(X,E). Then there exists a neutrosophic soft filter 
N which contains the family S, if S has the following property: ”The all finite 
intersections of neutrosophic soft sets of S are not 0(x,p)”- 


Proof. Let S = 4(F,E): Vie J (J is finite), OF, 2) # Ocx.5) $. Then 
7 
we give the family which consists of finite intersections of elements of S; 6 = 


{(G.e) Wie J (J is finite), (F,E) € S and (G,E) = 0(f.B)}. 
Then the family X(S) = (H, E) : (G, E) € 6 and (G, E) ‘Ss (H, By is a 
neutrosophic soft filter over X. 


~ 


(Xi) Ocx.n) € B, for every (H, EB) € X(S), (H, B) # 0x,p) and 80 Ox,z) ¢ 
NS): 

(No) Let (Ay, E), (Ho, E) € N(S). There exist neutrosophic soft sets 
(G1,E), (Go,E) € B such that (G1,B) C (Hi, E) and (G2,B) C (Ho, 8). 
From the definition of 8, O(x,2) # (G1, E) al (Go, E) € B. Since (G1, E) al 
(Go, E) € (A, E) 0 (Ho, B), we obtain (Hy, E)N (He, E) € X(S). 

(N3) Let (Hy, E) € N(S) and (Ay, E) G (Ho, E). Then there exists a neu- 
trosophic soft set (G, E) € 6 such that (G, E) Cc (H), E). Since (Ey, E) e 
(Ho, E), we obtain (H2, E) € X(S). 


Remark 2. The neutrosophic soft filter X(S) in Theorem 26 is said to be 
generated by S and S' is said to be neutrosophic soft filter subbase of X(S'). It 
is clear that S C X(S). 
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Theorem 9. The neutrosophic soft filter 8(S) which is generated by S' is the 
coarsest neutrosophic soft filter which contains S. 


Proof. Suppose that S C %y. By Theorem 26, S C 6 C Ny. By Remark 27, 
for every (H, E) € X(S) there exists a (G, F) € 6 such that (G,E) C (H, E). 


~ ~ 


Since 6 C Nj, then (G, E) € Ni. Since Nj is a neutrosophic soft filter, (H, F) € 
Ni by (N3) in Definition 16. Hence we obtain X(S) C Ny. 


Theorem 10. The family (%;)ier of neutrosophic soft filters over X has a 
least upper bound if and only if for all finite subfamilies (Ni)i<i<n of (Ni)ier 


and all (G;,E) EX (1<i<n), (Gi, E)N ... A(Gn, E) 4 Ocx,z)- 


Proof. ==>: If there exists a least upper bound of the family (;)je7, by (1) 
and (Ng) in Definition 16, for all finite subfamilies (Ni)1<i<n of (Ni)iey and all 


(G,, E) EN, (1 <i <n), the intersection (G1, E) Ginerean (Gn, E) # O(x,z)- 
<=: Let (G1, FE)... N (Gn, E) # 0(x,x) for all finite subfamilies (Xj) 1<i<n 


of (N;)ier and all (Gi, E) EN; (1 <i <n). Then the neutrosophic soft filter 
N(S) generated by 


$= UN = {\F2) (HED (FE) xi} 


is the least upper bound of the family (X;);ez by Theorem 28. 
Definition 15. Let 6 C NS'S(X, FE), then £ is said to be a neutrosophic soft 
filter base on X if 


(81) BAD and Ox, zy ¢ 8. 


(G2) The intersection of two members of 3 contain a member of (3. 


Remark 3. 8 which is in Theorem 26 is a neutrosophic soft filter base. 


Remark 4. It is clear that, every neutrosophic soft filter is a neutrosophic soft 
filter base. 


Example 3. Let (X,7, E) be a soft topological space and Ua 8,7) be a neutro- 
sophic soft point over X. The neutrosophic soft neighborhood base G(r By)? E) 
is a neutrosophic soft filter base over X. 


(81) Clearly, G(2(.¢,4)£) # ). For every (H, E) EG (2(a,6,9)) 2) Baa) € 


(H, E). Then (H, E) # 0(x,z). Hence we obtain 0(x,z) EG(2o,6,,) =): 
(42) Let (G,B), (H, E) € Gla’, y, E). Since (G, B), (H,B) € U(at, 4, B); 


a.,8,7) 
we get (G,E) 1 (H,E) € U(2%a,6,7) 2): By Definition 14, there exists a 


NEUTROSOPHIC SOFT FILTERS 11 


(K E) €G(a? 7 (a,8,7)" E) such that (K, E) a (G, E)n (H, E). Hence we get 
Gas Ta,B yy)? , E) is a neutrosophic soft filter base of neutrosophic soft neighbor- 


hoods filter U(x? (a,8,7)? E) by Definition 30. 


Theorem 11. Let & be a neutrosophic soft filter over X and B CN. Then B 
is a base of & if and only if every member of & contains a member of £. 


Proof. It is obvious from Theorem 26. 


Definition 16. Two neutrosophic soft filter bases 6, and 62 over X are equiv- 
alent if and only if every member of 6; contains a member of 62 and every 
member of $2 contains a member of 1. 


Remark 5. Two equivalent neutrosophic soft filter bases generate the same 
neutrosophic soft filter. 


e 


Theorem 12. Let (X,7,E) be a soft topological space and ¢0,8,7) be a neu- 
trosophic soft point over X. If Gi (xe (oy)? E) and G2(2(a,6,4) ©) are differ- 
ent neutrosophic soft neighborhood bases of o,68,)? then G1 ((o,,7)> =) and 
Go(x* Tla,B,y)? ,E) are two equivalent neutrosophic soft filter bases. 


Proof. For each (Fi, E) € G@, (x7 ,8,y)? E), by Example 33, (Fi, E) € U(x 
Also, since Go (x? La,8)? Wo eae BB sea a,8,7)? 
such that (Fy, E) C C (Fi, E). Similarly, for each (Fa, E) €Go(27, (a,Byy)? E), by 
Example 33, (F,, E) € U(2(q.g4)H). Since Gi(@(q 9.4) 2) © U((a.9.4))%) 


there exists a (Fi, E) €Gi(2(o,4,,)>£) such that (Fi, E) eo (Fp, E). Hence we 
obtain Gi(r(Q By)? E) and G2(r(q By)? E) are equivalent by Definition 35. 


#(a,6,7)1 #)- 


E) there exists a (Fa, E) € Go(x? Lo,B9)? ,E) 


Theorem 13. Let 61, G2 be neutrosophic soft filter bases and X1, No be neu- 
trosophic soft filters over X such that By CX, and By C No. Then Xo CX, if 
and only if every member of 82 contains a member of (1. 


Proof. =>: Let Xz C &; and (Go, E) € Bo. Since By C No C -§i, then (Gs, E)e 


N,. Since 8; C Nj, there exists a (Gh, E) € 6; such that (en E)C (Ga, E) by 
Theorem 34. 


~N 


<=: Let (fo, E) € No. From Theorem 34, there exists a (Go, E) such 
that (Go, E) Cc (Fy, E). By hypothesis, there exists a (Gi, E) € 61 such 
that (G1, E) CG (Go, E). Then we obtain (Gh, ee (Fy, E). Since 6, C Ny, 
(Fy, E) EN, by Definition 30. Hence we obtain Ng C Xj. 
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6. CONCLUSION 


In the present study, we have introduced neutrosophic soft filters which are 
defined over an initial universe with a fixed set of parameters. We set up a 
neutrosophic soft topology with the help of a neutrosophic soft filter. We 
further investigate some essential features and basic concepts of neutrosophic 
soft filters. We expect that results in this paper will be helpfull for future 
studies in neutrosophic soft sets. 
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